This paper explores the implications of synchronization of real activity and financial integration for financial stability. We find increased synchronization of real activity since the early 1980s, and equity markets integration since the early 1990s. We also find that financial risk at large European financial institutions has not declined in the past 15 years. At the same time, changes in financial risk are positively related to changes in the "common" component of real activity, their sensitivity to this "common" component has increased, while advances in financial integration have had a positive effect on financial risk. Taken together, these results suggest that the integration process does not necessarily have an unambiguous positive effect on financial stability. Financial supervisors may wish to place relatively greater emphasis on the monitoring of systemic risk potential among institutions and through markets as integration progresses.
I. INTRODUCTION
Research on synchronization of real activity and on progress in financial integration in Europe has intensified in the past few years. A recent study has examined the potential implications of European financial integration for growth (Guiso and others, 2004) . By contrast, the implications of synchronization of real activity and financial integration for financial stability remain largely unexplored. This paper aims at contributing to fill in this gap.
Structural changes in the environment in which financial firms operate, such as increasing integration, may affect individual and system-wide risk profiles of financial intermediaries differentially (see Kwast, 2002, and others, 2004a) . On the one hand, enhanced synchronization in real activity may reduce the benefits of cross-country diversification. If either the shocks hitting a set of economies (and the relevant borrowers) become more similar, or the transmission mechanism of country specific shocks becomes stronger, or both, then the pool of diversifiable (credit and market) risks available to intermediaries may shrink.
On the other hand, financial integration may enhance diversification opportunities through financial market investments for individual intermediaries, which can rely on an enlarged set of investments across activities and borders to enhance expected returns for the same amount of risk. Yet, a set of intermediaries may become less diversified as a whole if their exposures to the same risks increase, either by choice or because the sources of "aggregate" risk have become more similar. Moreover, increased linkages among intermediaries through enhanced common exposures to financial markets may make their exposure to contagion more likely.
Assessing the existence and the potential magnitude of these effects is not only important under a positive viewpoint, but it has implications for the monitoring of financial stability. If the response of intermediaries to increased synchronization of real activity and financial integration resulted in heightened potential for systemic risk in the financial system, then financial supervisors should place relatively greater emphasis on the monitoring of systemic risk potential among institutions and through markets.
Assessing the impact of synchronization of real activity and financial integration on financial risk requires undertaking two tasks. First, one has to determine whether indeed synchronization of real activity and financial integration have progressed in a significant way. Second, one needs to construct measures of the integration process that can be related in an informative way to the dynamics of risk profiles of financial institutions.
We accomplish these tasks in three steps. First, we construct measures of synchronization in real activity, and assess cross-country convergence of the first and second moments of output growth. The consideration of second moments is novel and informative on the changing nature of common versus country-specific driving forces of the dynamics of real activity. Our analysis complements recent studies that find that the synchronicity of business cycles seems to have increased in the late 1990s (Imbs, 1999, and Canova, Ortega and Ciccarelli, 2004) , but heterogeneity in business cycles within Europe appear to persist (Artis, 2003) , and provides novel evidence in this regard.
Second, we assess progress in equity markets integration by testing cross-country convergence of estimates of the discount factor used to price "idiosyncratic" risks, employing the methodology recently introduced by Flood and Rose (2005) . This analysis provides a metrics which explicitly embeds a consistent definition of financial integration, and appears appropriate to judge progress in equity market integration by disentangling convergence in the pricing mechanism from the impact of common shocks. Most studies have documented financial integration as measured by convergence in prices of money, bond and bank credit markets, finding convergence of prices in the former two markets, but slower convergence in bank credit markets (Barros and others, 2005 , Baele and others, 2004 and Adam and others, 2002 . As discussed in Adjaouté and Danthine (2004) , several studies have reached inconclusive results regarding progress on equity market integration. Our analysis contributes to this literature as well, again providing novel evidence.
Third, we document the dynamics of proxy measures of financial risk for a set of large European banks and insurance companies in the past 15 years, and assess convergence in these dynamics. We then gauge whether the risk profiles of these financial institutions, taken both as a whole as well as on a country-by-country basis, have become more sensitive to estimates of a common component in real activity, and whether a proxy of financial integration has had any significant impact on their dynamics. In doing so, we implicitly view synchronization in real activity and financial integration as risk factors affecting the overall exposure of intermediaries to market and credit risks.
Our investigation yields three main results. First, we find evidence of increased synchronization in the dynamics of real activity since the early 1980s in the form of declining trends in the cross-country dispersion in the mean and volatility of industrial production monthly growth rates. These declines are found after controlling for a proxy of the magnitude of common shocks, which have decreased in magnitude consistent with the findings in Stock and Watson (2004) , and appear mainly driven by business cycle synchronization.
Second, we find evidence of increased equity markets integration since the early 1990s in the form of declining trends in the cross-country dispersion in the mean and volatility of estimates of the expected discount factor. In contrast to the existing literature, this result is obtained through a methodology that explicitly disentangles convergence in the pricing mechanism from those co-movements in financial prices driven by common disturbances.
With regard to financial risk, we find lack of evidence of a decline in risk profiles for European financial institutions during the past 15 years, and these profiles have converged.
Importantly, we find that changes in risk profiles are positively related to changes in the common component of real activity, and that their sensitivity to this common component has increased since the mid-1990s, while increases in our measure of financial integration is positively associated with a decline in risk profiles. An interpretation of these findings is that while synchronization in real activity may have reduced the benefits of cross-country diversification of investments, increased financial integration has had the opposite effects owing to its diversification benefits. Taken together, these findings suggest that the integration process may not necessarily result in heightened financial stability. Enhanced monitoring of increased interdependencies in risk profiles among institutions and through markets appears an important task European supervisors may face as integration progresses.
The remainder of the paper is divided in four sections. Section II assesses synchronization in real activity, while section III considers integration of equity markets.
Section IV constructs indicators of system-wide financial risk for a set of systemically important banks and insurance companies in a large set of European countries, and relates the dynamics of these measures to those of real and financial integration. Section V concludes.
II. SYNCHRONIZATION OF REAL ACTIVITY
Synchronization of real activity is gauged by a measure of cross-country dispersion in the first and second moments of monthly industrial production growth (IPG). Such measure is constructed on the basis of a standard statistical model for IPG which allows time-varying volatility. Let the IPG in country i at date t , denoted by it X , be described by the following one-factor AR(1)-E(xponential)GARCH model: 
The factor t F in the mean Equation (1) 
, would not indicate increased integration, since disconnected economies hit by the same shock would exhibit the same decline.
We set / Table 1 , when we test for such a downward trend, we find that for both specifications of the common component, the coefficient of the time trend in the conditional mean and variance is negative and highly significant. This evidence is consistent with a reduction in volatility associated with a reduction in the magnitude of common shocks documented by Stock and Watson (2004 (6)- (7). As shown in columns (a) and (c), both the trend coefficients in the mean equation (6) and the variance equation (7) are negative and highly significant. Moreover, the estimates of these coefficients remain virtually unchanged when the cross-sectional variance of deviations of IPG from trend is used (columns (b) and (d)), indicating that business cycle convergence is the primary driver of the decreasing dispersion of IPG rates.
A complementary way to describe the dynamics of the cross-sectional variance of growth rates and their volatility and, in addition, to identify the approximate time period during which synchronization has advanced, is to estimate model (1)-(3) for each country. Table 3 reports the estimated values of decade-long dummies and their cross sectional variances using both proxy measures of the common component described previously. These estimates indicate that increased synchronization started to occur since the early 1980s in terms of declines of the cross-country mean. As for the cross-country dispersion in the variance, a decline for the same period is apparent when the fixed-weight component is used, but does not show up when the time-varying component is employed. This result, coupled with the significant decline found earlier, suggests that such decline is driven by a subset of countries in the sample.
Summing up, the evidence indicates synchronization in real activity since the early 1980s. It is primarily driven by business cycle synchronization, and is not the mechanical outcome of a decline of the magnitude of common shocks.
III. EQUITY MARKETS INTEGRATION
Consider the standard intertemporal asset pricing equation: (8) can be re-written as: (9) by such price yields:
where 1
Estimates of the EMRS t δ can thus be obtained through regressions of the above form.
As our purpose is to gauge movements toward integration, we take the dynamics of the cross-country variance of estimated EMRS across different markets as such a measure. If markets become increasingly integrated, this variance should decline. If they moved towards perfect integration, this variance should converge to zero. We apply this measure to European equity markets.
To estimate the EMRS, we follow FR's two-steps procedure. In the first step, we estimate the "systematic price" of value weighted industry portfolios for each stock market by OLS, using the market portfolio as the only systematic factor. In the second step, we normalize returns with the estimated systematic price ˆj t p , and estimate the EMRS for each equity market and date by running OLS cross sectional regressions of the type:
The constant is used to control for date specific (aggregate)
shocks. The effects of these shocks may still be captured by the estimated EMRS should the market portfolio used to estimate the "systematic price" miss some important systematic component. This procedure was applied to the 13 sectoral portfolios and 9 countries for 
As shown in Figure 4 , the evolution of the average EMRS ( / Given (11)- (13) 
countries are: Austria, Belgium, Denmark, France, Germany, Ireland, Italy, Netherlands and U.K.
The evolution of the sample cross-sectional variance of EMRSs, denoted by 2 ( ) M t σ , is illustrated in Figure 5 . It exhibits relatively large values from the late 1970s to the mid1980s, and a declining volatility after the early 1990s.
As done previously, we test EMRS' convergence by estimating the following counterpart of model (14)- (15) : (16)- (17), specified without as well as with decade-long dummies. As shown in column (a), both the trend coefficients in the mean equation (16) and the variance equation (17) are negative and highly significant. As shown in columns (b) and (c), increased integration occurred since the early 1990s, as confirmed by simple tests of differences in slopes associated with decade-long dummies. As shown in Table 5 , these results are also confirmed by estimates of model (11)- (13) for each country, since the estimated values of decade-long dummies for both the mean and variance equations exhibit a decline from the early 1990s.
In sum, the above evidence indicates increased integration of equity markets since the early 1990s. This result is obtained using a framework that appears to effectively separate pricing from the evolution of fundamentals, as it exploits a necessary condition for integration based on equality of the pricing of idiosyncratic risk among assets traded in a market. This evidence is consistent with the findings of Baele and others (2004) , who do not employ a methodology that separates pricing from fundamentals, but interpret their finding of European stock returns and country volatility as increasingly affected by "common"
European shocks as indirect evidence of increased integration. By contrast, our results contrast markedly with that obtained by Sontchick (2004) , who finds, somewhat surprisingly, decreasing equity market integration, perhaps because its methodology may not take into account the interplay between pricing and fundamentals.
IV. FINANCIAL RISK AND INTEGRATION
Financial risk at a system level is measured by the distance-to-default (DD) of This measure is based on the structural valuation model of Black and Scholes (1973) and Merton (1974) (BSM hereafter). Risk measures obtained from structural models, such as the BSM model, have been shown to have predictive power for supervisory ratings, bond spreads, and rating agencies' downgrades in both developed and developing economies, as well as actual defaults (see Krainer and Lopez, 2001 , Gropp, Vesala, and Vulpes, 2004 , and Chan-Lau, Jobert, and Kong, 2004 , Arora, Bohn and Zhu, 2005 and Tarashev, 2005 .
In the BSM model, the portfolio's equity is viewed as a call option on the portfolio's assets, with strike price equal to the current book value of total liabilities. When the value of portfolio's assets is less than the strike price, its equity value is zero. The market value of assets is not observable, but can be estimated using equity values and accounting measures of liabilities.
Under the assumption that asset values follow a lognormal process, the distance-todefault of a portfolio of N firms (indexed by i ) is given by: 2 ( / ) ( 0.5 )
are the total value of assets and liabilities respectively.
The mean and variance of the portfolio are respectively given by and j . Thus, the "portfolio" DD embeds the structure of risk interdependencies among firms. "Default" at date 1 t + occurs when
Thus, the DD indicates how many standard deviations ( / )
Ln V L has to deviate from its mean in order for default to occur.
E is the value of equity, declines in /
Lower (higher) levels of the "portfolio" DD imply a higher (lower) probability of firms' joint failure. Since positive and negative variations in the DD of individual firms are allowed to offset each other, the DD of a portfolio is always higher than the (weighted) sum of the DDs of the individual firms. As a result, the probability of "failure" associated with the "portfolio" DD is always lower than that associated with the actual probability of joint failures of sets of firms in the portfolio. Thus, the "portfolio" DD can be viewed as tracking the evolution of a lower bound to the joint probabilities of failure of the firms composing a portfolio.
The monthly DD measures used here are estimated with the methodology described in Vassalou and Xing (2004) . At each date, the value of asset, the return on assets and its volatility are derived using the option valuation formula of the BSM model, using one year of daily equity return data preceding the estimation date, and the accounting value of liabilities for the relevant year. This procedure is repeated for each month, and the relevant estimates are used to construct the "portfolio" DD measure at a monthly frequency.
Next, we examine trends and convergence of risk profiles and assess the nexus between financial risk, synchronization of real activity and financial integration.
A. Trends and Convergence
As shown in Figure 6 , the DD measures for banks do not appear to exhibit an upward trend (computed with a HP filter) over the past 15 years. That is, (systemic) risk profiles for the sample of banks considered do not exhibit a downward trend. Similar patterns characterize the evolution of risk profiles of large U.S. and Canadian banks during a similar period (see others, 2004b and 2005b) . As shown in Figure 7 , the dynamics of system-wide risk profiles for insurance companies in most European countries present a picture qualitatively similar to that of banks, although cross-country heterogeneity is more marked.
What may explain these dynamics? European banks exhibited a substantial increase in noninterest income in the past decade (ECB, 2004) . As documented in De Nicolò and others (2005b) , the volatility of noninterest income growth was significantly larger than that of interest income growth at large banks since 1997. Moreover, the correlation between interest and noninterest income growth has been high (0.79 for the EU-15), indicating decreasing diversification benefits across traditional and nontraditional business lines.
As banks' incomes have increasingly relied on income generated through financial markets activity, most large banks have experienced significant increases in asset return volatility since the early 1990s. Substantial increases in capitalization and improvements in returns have occurred as well, but they have not been sufficient to offset increases in asset return volatility. Thus, large European banks may have supported higher risk/higher return investments with larger capital buffers. Yet, risk-adjusted asset returns and overall risk profiles have not improved. As documented by Stiroh (2004) and Stiroh and Rumble (2005) , this "dark side of diversification" has materialized at U.S. Bank Holding Companies as well during the same period (see also Rajan, 2005) . In Europe (as well as in the U.S.) risk reductions achieved through increased diversification opportunities have in many cases been offset by higher risk-taking at large banks.
The increasing similarities of financial intermediaries' exposures to common sources of risk are illustrated by the dynamics of the cross-country dispersion of the risk measures.
As shown in Figure 8 , banks' cross-country dispersion in the DD measure exhibits a downward trend since the early 1990s. For insurance, this downward trend has occurred as well, although it seems to have reverted since the early 2002.
As before, we estimate the following EGARCH-type model for the sample cross- 
B. Financial risk, synchronization and financial integration
We take the monthly changes in the average DDs for banks and insurance sectors as indicators of the dynamics of financial risk in these sectors. With regard to synchronization of real activity, we wish to assess whether and how the dynamics of these indicators have become more sensitive to the evolution of the common component of real activity. With regard to financial integration, we take the evolution of the cross-country variance in the EMRS as a proxy measure of financial integration, and assess whether and how the dynamics of this measure impacts on risk profiles. Standard tests reject ARCH effects for both the banks and insurance companies.
Therefore, the potential impact of synchronization of real activity and financial integration is assessed by the estimating the following simple AR(1)-X type model for
The dynamics of the risk indicator is set to depend on the evolution of the common component of real activity, denoted by t X , and on the cross-country variance of the EMRS, β would be expected to be negative. Table 7A reports estimates of two specifications of model (20) 1994.12, 1995.1-1998.12 and 1999.1-2004.12 . For both measures of the common components, the sensitivity of bank risk profiles to real activity has on average increased since the mid-1990s, and such an increase appears relevant in magnitude.
To assess whether the dynamics of average risk profiles reflects specific country patterns or a general tendency, we estimated model (20) country-by-country. As shown in Table 7B , the results are similar across countries. Most have significant negative coefficient estimates for the financial integration coefficient, while seeing a pronounced change over time in the estimated coefficient of sensitivity of risk changes to the evolution of the common component in real activity. Such coefficient is not always significant, but nevertheless the increase in the estimate over time is clearly a generalized phenomenon. On the other hand, the coefficient associated with financial integration is negative in all cases, and statistically significant in most countries
The qualitative results for insurance companies are similar to those for banks, although the impact of synchronization in real activity and financial integration is more muted. Table 8A reports estimates of the two specifications of model (20) for insurance.
Positive changes in the common component of real activity positively impact on the dynamics of risk profiles, but the coefficients do not result significant at standard confidence levels. By contrast, the positive impact of a decrease in the cross-country variance of the EMRS is found strong and highly significant, as for banks.
Finally, Table 8B reports the country-by-country estimates for the insurance sector.
Again, the coefficient estimates for the financial integration parameter are of the expected sign and are significant for about half of the countries in the sample. The coefficient estimates for the real integration coefficient are most often not significantly different from zero, but the increase over time is nevertheless significant.
In sum, we find a strong and significant positive effect of financial integration on financial risk for both the banking and the insurance sector. Moreover, we find evidence of an increased sensitivity of financial risk to the common component of real activity in the banking sector. The results for the insurance sector are similar qualitatively, but the magnitude of the impact of synchronization and financial integration appears weaker than that for banks.
V. CONCLUSION
In this paper, we have examined the nexus between synchronization of real activity, financial integration and risk profiles at large, systemically important European banks and insurance companies. To gauge synchronization and financial integration, we have employed models of the dynamics of both the first and second moments of industrial production growth (for synchronization) and the expected marginal rate of substitution in equities markets (for financial integration).
We find increased synchronization of real activity starting in the early 1980s, and increased integration in the equities markets starting in the early 1990s. The first finding is not the mechanical result of a lower magnitude of common shocks, but appears to be primarily driven by an increased synchronization in business cycles. The second finding indicates increased equity markets integration assessed through a methodology that explicitly distinguishes pricing effects from fundamentals.
Subsequently, we have assessed the evolution in risk profiles since 1991, as measured by a distance-to-default measure for portfolios of firms. We find that risk profile have not improved over the last 15 years, as might be expected when increased diversification benefits dominate. Instead, risk profiles have stayed much the same, despite an increased capital base, indicating that banks may have used their larger capital base to support higher risk/higher return investments.
Finally, we have related measures of synchronization of real activity and financial integration to our measure of financial risk. We find that financial integration has a strongly significant positive effect on financial risk for both the banking and the insurance sector. We also find evidence that financial risk has become increasingly sensitive to developments in the common component of the (European) business cycle. The latter development is clearly visible in our results for the banking sector, but is less pronounced for the insurance sector.
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